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Grapevine Yellows Diseases -- WORLDWIDE

Australia
Australian grapevine yellows

Buckland Valley grapevine yellows

North America
North American grapevine yellows  

Group 16SrI                                                

Group 16SrIII

South America
Bois Noir

Europe
Flavescence doree, 

Bois Noir (Legno Nero, Black Wood)

South Africa
Aster Yellows



AN EXAMPLE – Bois Noir Disease in Sicily, Italy



CAUSE(S) of Grapevine Yellows

PHYTOPLASMA – a minute bacterium that lacks a cell wall           

-- cannot be isolated in pure culture              

-- reside in phloem tissue of plants



SPREAD of Grapevine Yellows

LEAFHOPPERS – feed in phloem tissue



The Region Covered by this Study

New York State

Finger Lakes region

Pennsylvania, 

southern Pennsylvania

Maryland 

western Maryland, central Maryland, 

and the eastern shore

Virginia

western Virginia



ANALYSES  OF  PHYTOPLASMA  GENES

16S rRNA secY, and ribosomal protein genes

Nucleotide sequence analyses  /  In silico translations

Taxonomic classification

Phylogenetic analyses

SNP identification  /  Design of NAGY strain 

– specific detection & identification



Grapevine Yellows - Diseased Cultivars 

CULTIVAR No. assayed No. phytoplasma +

Chardonnay 34 34            

Cabernet-Sauvignon 8 8                

Viognier 1 1                      

Petit Manseng 1 1                  

Malbec 1 1                     

Pinot Gris 4 4                     

Black Malvesia 1 1                     

Pinot Noir 2 2        

Chambourcin 1 1                    

Merlot 2 2              

Cabernet-Franc 2 2                    

Syrah 2 1

TOTALS 59 59



Grapevine Yellows - PHYTOPLASMAS

CULTIVAR Group I Group III

Chardonnay 3 25            

Cabernet-Sauvignon 1 7                

Viognier 0 1                      

Petit Manseng 0 1                  

Malbec 0 1                     

Pinot Gris 2 1                     

Black Malvesia -- --

Pinot Noir 2 0        

Chambourcin -- --

Merlot 2 0              

Cabernet-Franc 2 0                   

Syrah 1 0

TOTALS 13 36

16S rDNA RFLP



Grapevine Yellows in North America

?



Maryland Chardonnay August 2011



Pennsylvania Pinot Gris August 26, 2011



Eastern Shore Maryland Chardonnay 

August 17, 2011 



Pennsylvania Pinot Gris August 26, 2011



Western Maryland Chardonnay August 2011



Western Maryland Chardonnay August 2011



Pennsylvania Pinot Gris August 26, 2011



Pennsylvania Pinot Gris August 26, 2011



Pennsylvania   F Chardonnay August 26, 2011



Pennsylvania  H Pinot Gris 



FREC  Pinot Noir #1

Pennsylvania   F Pinot Noir



Pennsylvania   F Chambourcin



Pennsylvania   F Syrah August 26, 2011



Maryland  Black Malvesia  August 2011



Group I 

= Group 16SrI  ‘Candidatus Phytoplasma asteris’-related

Group III 

= Group 16SrIII, ‘Candidatus Phytoplasma pruni’-related

NAGY PHYTOPLASMAS:  2 different species

IMPLICATIONS –

the 2 NAGY phytoplasmas likely have different insect vectors 

and 

possibly different alternate plant hosts



NAGY Group III Phytoplasma 

is Related to 

the Phytoplasma Causing  X-Disease of Stone Fruits

All 13 signature sequences 

of ‘Candidatus Phytoplasma pruni’ 

are present in the Group III Strains Associated 

with 

North American Grapevine Yellows



From E.M. Stoddard.  1938. 

Connecticut Agricultural Experiment 

Station, New Haven. Circular 122.

Peach X-Disease



Do the NAGY and X-disease phytoplasmas 

cross infect grape and peach in nature ?

Insect transmission

coupled with

Molecular markers distinguishing the phytoplasma lineages

Do these phytoplasmas cross infect their agronomic hosts ?

FUTURE



16S rRNA gene
PX92CT2 rrnA (JQ044387)

PX92CT1 rrnA (JQ044389)

PX11CT1 rrnA (JQ044393)

PX92CT3 rrnA (JQ044385)

WX-95 (JQ044396)

PX11CT2 rrnA (JQ044391)

PX92CT4 rrnA (JQ044383)

CX-95 (JQ044397)

PX92CT2 rrnB (JQ044386)

PX92CT1 rrnB (JQ044388)

PX11CT1 rrnB (JQ044392)

PX11CT2 rrnB (JQ044390)

PX92CT4 rrnB (JQ044382)

PX92CT3 rrnB (JQ044384)

MDT-WR1

MDT-MD1_11
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VAT-FH13A

MDT-UMD1

WWB rrnA (JQ044395)

NYC-TW382_8

NYC-TW295_4
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PoiBI (AF190223)

NYC-TW285_2

VAC-WC11_96

SP1 rrnA (AF190228)

WWB rrnB (JQ044394)

CYE (AF175304)

GR1 (GU004372)

PPT AKpot7 (GU004370)

PPT MT117 (FJ226074)

PPT AKpot6 (GU004365)

VAC (HQ589201)

PBT (GU004371)
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SNPs distinguish Grapevine Yellows  Strains 

from 

X-disease Strains

Design of pathogen – specific detection

SNPs distinguished 2 lineages 

among strains causing NAGY.

ALSO



16S rRNA gene

PX92CT2 rrnA (JQ044387)

PX92CT1 rrnA (JQ044389)

PX11CT1 rrnA (JQ044393)

PX92CT3 rrnA (JQ044385)

WX-95 (JQ044396)

PX11CT2 rrnA (JQ044391)

PX92CT4 rrnA (JQ044383)

CX-95 (JQ044397)

PX92CT2 rrnB (JQ044386)

PX92CT1 rrnB (JQ044388)

PX11CT1 rrnB (JQ044392)

PX11CT2 rrnB (JQ044390)

PX92CT4 rrnB (JQ044382)

PX92CT3 rrnB (JQ044384)

MDT-WR1

MDT-MD1_11

VAT-WC7A

VAT-FH13A
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WWB rrnA (JQ044395)

NYC-TW382_8

NYC-TW295_4

PAC-MS1

PoiBI (AF190223)

NYC-TW285_2
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SNP in 16S rRNA gene is a predictor 

of lineage-specific divergence in other genes

among NAGY phytoplasma strains



secY gene

PX11CT1 (JQ268254)

WX95 (JQ268250)

PX92CT4 (JQ268251)

PX92CT1 (JQ268252)

PX11CT2 (JQ268253)

CX-95 (JQ268249)

PoiBI (GU004328)

SP1 (GU004326)

MD T-MD2

VA T-FH13

MD T-WR1

MD T-UMD1

VA T-WC7

VA C-WC11-96

PA C-MS1

NY C-TW295-4

NY C-TW285-2

NY C-TW382-8

WWB (JQ390054)

CYE (GU004332)

PBT (GU004361)
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VAC (GU004360)
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PX11CT2 (JQ360959)

PX92CT1 (JQ360958)

PX11CT1 (JQ360960)

PX92CT4 (JQ360957)

WX95 (JQ360956)

CX-95 (JQ360955)

PoiBI (EF186811)

PAC-MS1
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This information will be used to develop rapid, 

specific, accurate diagnostic methods which will 

enable:

Field diagnostics, clean plants, APHIS 

activities



..and will also enable:

Epidemiology of two NAGY diseases

– Identify insect vectors

– Identify additional plant hosts

Develop management strategies based on 

the epidemiological information
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ARS research on grapes 

continues with . . .



New virus-like disease in Oregon 

on Pinot Noir

Bob Martin, USDA, ARS, Corvallis



New virus-like disease in Oregon 

on Pinot Noir

Bob Martin, USDA, ARS, Corvallis



Symptoms on Cabernet Franc in Southern 

Oregon

Bob Martin, USDA, ARS, Corvallis



Symptoms on Cabernet Franc in Southern 

Oregon

Bob Martin, USDA, ARS, Corvallis



Race-specificity: 

selection on local scale

Selection for powdery mildew virulence on V. labrusca

R S



Race-specificity due to effector 

variation

PM genetic 

diversity

Brewer & 

Milgroom



Natural variation in Geneva, NY:

Heaven on Earth for powdery mildew 

genetics

PM genetic 

diversity

Brewer & 

Milgroom

ARS-PGRU germplasm collection



How far can you grow?



How far can you grow?

Different answer for different genotypes
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